Experimental details Materials
Glycidyl POSS (G-POSS) was purchased from Hybrid Plastics Co. Furfurylamine (FA) (99.9%), 1,1′-(methylenedi-4,1-phenylene)bismaleimide (MPBMI) (95%), anhydrous tetrahydrofuran (THF) and dichloromethane were obtained from SigmaAldrich.
Synthesis of furfuryl-functionalized G-POSS (FG-POSS)
FG-POSS was synthesized by reacting G-POSS with furfurylamine. Typically, 12.1 g G-POSS (9.0 mmol, 72.0 mmol epoxy group) was dissolved in 60 ml DMF in a threeneck round-bottom flask under stirring. The flask was then filled with dried nitrogen, and 8.7 g furfurylamine (89.7 mmol amide group) was added dropwise into the solution. After reaction at 60 °C for 22 hours, the unreacted furfurylamine and redundant solvent were removed using rotary evaporation and a viscous transparent liquid was obtained. The product was characterized by NMR. 
Preparation of self-healing POSS
The self-healing POSS was prepared by dissolving 5 g FG-POSS in 40 ml anhydrous THF, followed by the addition of a stoichiometric amount of MPBMI. After stirring at room temperature for 3 hours, the THF was slowly removed by rotary evaporation.
The resultant viscous liquid was poured into a mould and kept at room temperature for 20 hours, 45 °C for 5 hours and 95 °C for 18 hours to obtain a transparent solid block.
Characterizations 1 H nuclear magnetic resonance (NMR) spectra were recorded on a JEOL 400 MHz NMR spectrometer with tetramethylsilane as the internal reference. FG-POSS and DA adduct samples were dissolved with deuterated DMSO. The time dependence of the DA reaction was monitored using NMR spectroscopy. Transmission electron microscopy (TEM) images were obtained using a JEOL 3000F high-resolution TEM at an accelerating voltage of 300 kV. Fourier transform infrared (FTIR) spectra were 
